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 ANTIPROLIFERATIVE ACTIVITY ON HUMAN CANCER CELLS OF PHOSPHO- AND 
SPHINGOLIPIDS FROM BUTTERMILK ISOLATED WITH FOOD GRADE PROCEDURES 
 
Conclusions: The llipid fraction enriched in phospho- and sphingolipids shows antiproliferative activity in colon and ovary human cancer 
cells. In comparison with previous studies, the lipid isolation without chlorinated solvent procedure is crucial to maintaining the 
antiproliferative bioactivity of polar lipid fractions. 
 
Figure 2. Effects of powder buttermilk (PBM), total fat buttermilk (FBM), fraction 1 (F1) and fraction 2 (F2). 
in 9 human cancer cells 
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U251 (glioma); MCF-7 (mama); NCI-ADR/RES (ovary with resistance to some drugs); 786-0 (kidney); NCI-
H460 (lumg); OVCAR-03 (ovary); HT29 (colon); K562 (leukemia). q HaCat (keratinocyte); 
  
Figure 1. Lipid classes distribution in total fat buttermilk (FBM), fraction 1 (F1) and fraction 2 (F2),. 
 
CE: cholesterol ester; TAG: triglyceride; DAG: diglyceride; CHOL: cholesterol; FFA: free fatty acids; MAG: monoglyceride; GLUCER: glucosylceramides; LACCER: lactosylceramides; PL: polar 
lipids; PE: phosphatidylethanolamine; PI: phosphatidylinositol; PS: phosphatidylserine; PC: phosphatidylcholine; SM: sphingomielyn. 
. 
 
Table 1. Lipid classes composition in total fat buttermilk (FBM), fraction 1 (F1) and 
fraction 2 (F2). 
Background: Buttermilk (BM), by-product of the elaboration of butter, is a rich source of phospho- and sphingolipids. These compounds 
have been associated with anticarcinogenic effects or improvement of age-related diseases in humans. However, these effects have not 
been  associated particularly with whole lipids, neutral or polar compounds. In a previous study, authors reported that isolation involving 
chloroform reduced the bioactivity of lipids.  
Methods: Total FBM fat was extracted by pressurized liquid extraction with EtOH. Polar lipid fraction (F1) and neutral lipids fraction (F2) 
were obtained by flash chromatography with MeOH and EtOH respectively. Lipid composition was analysed by HPLC-ELSD. Cell growth 
was monitored by spectrophotometry at 540 nm. 
Results: The lipids distribution of FBM, F1 and F2 are 
showed in figure 1 and table 1. While the FBM and F2 were 
mainly composed of triglycerides (77.58 and 81.69% 
respectively), the F1 showed a PL content of 62.17%. 
Phosphatidylethanolamine (PE), phosphatidylcholine (PC) 
and sphingomyelin (SM) were the major species. Although 
the samples PBM, FBM and F2 did not show total growth 
inhibition (TGI) (figure 2), the FBM and F2 accomplished 
cytostatic activity (IC50) at concentrations of 250 µg/mL on 
K562 and NCI-ADR/RES. The F1 had TGI activity in NCI-
ADR/RES at 96.7 µg/mL and HT29 at 250 µg/mL of 
concentration. Furthermore, this fraction achieved the IC50 
in 786-0 and K562 cells  at 100 µg/mL. 
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Objectives: The aim of the study was to evaluate the antiproliferative effect on 9 human cancer cells of powder buttermilk (PBM), total fat 
BM (FBM) and neutral and polar lipids (PL) fractions isolated with non-chlorinated methods. 
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CE <0.1 <0.1 6,51 ± 0.09 
TAG 77,58 ± 1.07 5,08 ± 0.23 81,69 ± 2.12 
DAG 6,96 ± 0.15 22,35 ± 0.53 9,05 ± 0.24 
CHOL+FFA 0,72 ± 0.03 8,60 ± 0.05 0,53 ± 0.01 
MAG <0.1 0,65 ± 0.01 <0.1 
GLUCER <0.1 0,34 ± 0.01 <0.1 
LACCER <0.1 0,82 ± 0.02 <0.1 
PLs 14,46 ± 2.53 62,17 ± 0.20 8,63 ± 0.99 
PE (% PL) 28,98 ± 3.90 40,10 ± 1.98 0,63 ± 0.01 
PI (% PL) 0,91 ± 0.01 3,27 ± 0.13 - 
PS (% PL) 1,21 ± 0.15 4,01 ± 0.22 - 
PC (% PL) 47,42 ± 3.62 41,04 ± 2.20 43,56 ± 3.67 
SM (% PL) 21,48 ± 0.53 11,58 ± 0.87 55,81 ± 3.48 
